Genetically engineered single-chain Fvs of human immunoglobulin against hepatitis C virus nucleocapsid protein derived from universal phage display library.
Specific single-chain Fvs (scFvs) of human immunoglobulin that specifically recognized the recombinant hepatitis C virus (HCV) nucleocapsid protein were isolated from a large phage display antibody library. This universal library of genetically engineered filamentous phagemids displayed random pairings of the variable regions of both human heavy and light chain immunoglobulin in the scFv format. Specific clones were isolated by affinity selection with purified recombinant HCV protein fused to glutathione-S-transferase (GST). The GST-specific clones were excluded by blocking the phagemid library with GST prior to the selection. After 4 rounds of selection, the HCV-reactive clones were enriched by a factor of 100,000. About 4% and 9% of the clones from rounds 4 and 5, respectively, specifically reacted to the HCV portion of the fusion protein in an enzyme immunoassay. The specificity was confirmed by specific binding inhibition with plasma from an HCV-infected individual. Nucleotide sequence analysis of 3 HCV-specific clones indicated that all 3 clones contained an almost identical VH gene sequence which was derived from the VH3 germline gene family. These clones had different VL gene sequences of the lambda type. There were some differences between nucleotide and amino acid sequences of the HCV-specific scFv genes and those of the closest matched germline genes, indicating the presence of somatic mutation. This study illustrated the feasibility of using antibody engineering technology with the universal phage display library to isolate human antibodies with predefined specificity to important microbial pathogen which may be useful for future therapeutic purpose.